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Matching forcing-model

Hydrological model
choice?
*Physical !!
*Don’t neglect hybrid
lump-distributed !

Slide 1

Recommendation to develop a unified large-scale
hydrological system to consider multi-scale
predictions, projections and analyses.

1-15 day EPS ,> (I) Initial Data

Input

(I) Statistical
Rendering

(Il Hydrological
Modeling

(IV) Generation of
Probabilistic
Forecasts

e ECMWF o NOAA & NASA satellite
operational precipitation data ESSENTIAL:
bl c c
. i Forcing QPF consistency
forecasts (critical)
U Climate model culling......

e downscaling of forecasts
e statistical correction

L

Hydrological models
e distibuted

® |umped

e multi-model

Calibration
(essential, necessary)

Risk=(probability) x (cost)
For utility, f’casts must be probabilistic

1

e accounting for uncertainties
e generation of discharge forecast pdf
e critical level probability forecast

Y

(V) Dissemination

Dissemination and

Communication
* Producing a forecast is
only 50% of the work
* Essential to develop
strategies.
* Developing world
perspectives important

Hopson and Webster (2010) Webster et al. (2011)



10-day quantitative probabilistic

forecasts are operational:
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Slide 2
IFF:
=Well calibrated physical model
= Statistically rendered QPFs
=Technology exists now! Develop

macro hydrological prediction system
for US

=But, during low precipitation periods,
much more difficult

(b) Ganges

2009 India drought
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Critical issues! Aquifer, draw-down and
etc: not insurmountable: PRIORITY

Hopson and Webster (2010) Webster et al. (2011) Webster and Jian (2011)



Slide 2 (Soroosh)

ECMWEF (Rendered) QPFs for Pakistan July/August 2010

JULY 27-28
OBSERVED RAINFALL PREDICTED ON 23 JULY 2010

35N 1 35N

ECMWEF EPS based forecasts
of rainfall over northern
Pakistan obtained both
distribution, magnitude and
timing of the 5 major
monsoon pulses that
caused the devastating

40 floods.

30N 1

[ [ 1
2468101i141618203040

13 30 A coupled hydrological
- 0

7 : 82 model forced by these

3 z 20% precipitation forcing

B 7 3 distributions would have
7] o . . epeye

- 314 102 provided high probabilities
1 of flooding 7-10 days in

o advance
Jul-02 Jul-11 Jul-20 . Jul-29 Aug—07 Aug—16
— Forecast Day ” Webster, Toma, Kim (2011) GRL

4 12 20 28 36 B2 52 60 68 76 84 92 100



This approach scales in space and time: Slide 2 (Soroosh)
Flood frequency projections for the Brahmaputra & Ganges: 2000-2100
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